Adenosine 5'-tetraphosphate is a highly potent purinergic endothelium-derived vasoconstrictor.
Besides serving as a mechanical barrier, the endothelium has important regulatory functions. The discovery of nitric oxide revolutionized our understanding of vasoregulation. In contrast, the identity of endothelium-derived vasoconstrictive factors still remains uncertain. The supernatant from mechanically stimulated human microvascular endothelial cells elicited a potent vasoconstrictive response in the isolated perfused rat kidney. Whereas a nonselective purinoceptor blocker blocked this vasoactivity most potently, the inhibition of the endothelin receptor by BQ123 weakly affected that vasoconstrictive response. As a compound responsible for that vasoconstrictive effect, we have isolated from HMECs and identified the mononucleotide adenosine 5'-tetraphosphate (AP4). This nucleotide proved to be the most potent vasoactive purinergic mediator identified to date, exerting the vasoconstriction predominantly through activation of the P2X1 receptor. The intraarterial application of AP4 in a Wistar-Kyoto rat induced a strong increase of the mean arterial pressure. The plasma concentration of AP4 is in the nanomolar range, which, in vivo, induces a significant change in the mean arterial pressure. To our knowledge, AP4, which exerts vasoactive effects, is the most potent endogenous mononucleotide identified to date in mammals. The effects of AP4, the plasma concentration of AP4, and its release suggest that this compound functions as an important vasoregulator.